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Purpose – This study shows that, when conducting a literature review, important papers can be identified 

by regressing citation counts on prior publications’ metadata. 

Design/methodology/approach – The method developed in this paper applies citation count regression 

analysis to identify important papers that may be overlooked when conducting literature reviews on subject 

areas with a large population of studies.  
Findings – The developed method reduces a literature down to a small sample of important papers for 

further narrative analysis. 
Research limitations/implications – Although this study employed the most widely used citation count 

database, there is a risk that a paper is not indexed; thus, it would be out of the scope of the regression 

analysis.  

Practical implications – The developed method allows both preliminary selection of important papers for 

literature review, and robustness and completeness checks for already conducted narrative reviews.  

Originality/value – This paper develops an automated search method for identification of important papers 

based on citation counts. This method allows for the reduction of big samples of research papers into smaller 

heterogenic subsamples. Like meta-analysis, this method is a quantitative technique that can enhance 

traditional narrative literature reviews.    
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1. Introduction 

This study asks whether, when conducting a literature review (synthesis), important papers can be 

identified by regressing citation counts on prior publications' metadata. Important papers are 

scientific papers that have a substantial impact on the literature.  

This study develops an automated search method for identification of important papers based on 

citation counts. The study illustrates the developed method by applying it to the non-audit services 

(NAS) fees literature. The identified important papers (subsample) are narratively discussed as to 

whether they share similar characteristics.  

NAS are any professional services provided by a qualified public accountant during the period of 

an audit engagement that are not connected to an audit or review of an institution’s financial 

statements, while NAS fees are the fees resulting from those services.  

The NAS fees literature represents a (initial or main) sample of research studies identified with a 

keyword search from an abstract database. The papers within the main sample that greatly impact 

estimation of the regression model parameters are classified as important papers. 

The rationale behind this paper is to develop a method that allows the reduction of large-scale 

research paper samples into small heterogenic subsamples for further narrative analysis. The 
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developed method is another quantitative synthesis technique, like meta-analysis, that can enhance 

a traditional narrative literature review. However, unlike meta-analysis, instead of discovering the 

common truth behind the studies (e.g., the overall effect size), the method offers a way to conduct 

a sample reduction and completeness test.   

The literature on NAS fees consists of 68 papers drawn from the Web of Science (WoS) Core 

Collection database, from the period between 1979 and 2015. The main sample of papers identified 

is checked against citation distribution, geographical distribution (of markets analyzed), and 

methods used. The number of citations per paper, or per year, is then regressed with the application 

of ordinary least squares (OLS). 

This paper contributes to the literature on research synthesis in three ways. First, it proposes a new 

method for analysis that applies both quantitative (regression) and narrative approaches. The 

method allows the reduction of any given population of papers to a small number of important 

papers. To the author’s knowledge, no other study in accounting has applied this method before.   

Second, the method can be applied to literatures other than that related to NAS fees. The metadata 

is not dependent on the type of research issue. It is based on the variables directly gathered with 

the metadata properties of the literature. Thus, it is applicable to a large set of potentially different 

literatures. 

Third, the method allows researchers to determine whether the selection of papers in a synthesis 

is complete. It identifies statistically important papers for consideration. 

Overall, the method is a quantitative review technique that can be employed, like meta-analysis, 

to enhance a traditional narrative literature review.  

2.  Prior synthesis studies 

The NAS literature consists of a subset of the audit fee literature. Approximately 100 papers were 

identified in leading journals that relate to NAS fees. The number of papers on NAS in the periods 

1980-1990 and 2005-2015 identified in the main sample increased nearly sevenfold from 7 to 48. 

This increase in research effort encourages us to expect a significant increase in research in the 

future. Substantial accumulation of knowledge challenges researchers’ ability to process new 

information. A way to deal with it is a synthesis of prior research. Conducting a synthesis on whole 

populations of papers is often unfeasible, thus paper selection is based on the researcher’s 

judgment. Even if a synthesis is conducted the researcher or reviewer might want to test if a 

particular selection of papers is complete. This paper develops a method to identify statistically 

important papers for subsequent synthesis or for completeness checking.  

There are a few synthesis papers on NAS fees. Beattie and Fearnley’s (2002) study was one of the 

initial overviews on the topic. In 2006 there were three syntheses (Francis, 2006; Hay et al., 2006; 

Schneider et al., 2006), including Hay et al. (2006), although this was a quantitative review, 

specifically, a meta-analysis of fees. Additional syntheses were published in 2008, 2009, 2012, 

and 2014 (DeFond and Zhang, 2014; Habib, 2012; Choi, 2008; Pott et al., 2009).  

The syntheses differ in terms of the methods used: some are more descriptive in nature (Francis, 

2006; Choi, 2008; Pott et al., 2009) and others apply meta-analysis (Habib, 2012; Hay et al., 2006). 

The syntheses cover different time spans and samples. Francis (2006) provided a synthesis for the 
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40-year period 1964–2006,1 the cut-off year for Choi’s (2008) synthesis was 2006, while Hay et 

al. (2006) covered a period of 26 years from 1977 to 2003, and DeFond and Zhang (2014) looked 

at the period 1996–2013. The size of the samples of papers reviewed varies from around 40 papers 

(Francis, 2006; Habib, 2012) to 147 for Hay et al.’s (2006) combined meta-analysis of audit and 

NAS fees.  

The syntheses are different in terms of geographic (market) coverage. Some of them focus on a 

small group of countries (Schneider et al., 2006) or contrast two countries (e.g., Australia and the 

US; Francis, 2006), while others cover a broader geographical spectrum (Habib, 2012; Hay et al., 

2006).  

Virtually all of the syntheses provided in the above-mentioned research differ from each other by 

the aggregation of research questions (Schneider et al., 2006) or by methods used and/or variables 

investigated (Habib, 2012; Hay et al., 2006). Some earlier research studies applied descriptive 

analysis (Francis, 2006; Choi, 2008; Pott et al., 2009) while others applied meta-analysis (Hay et 

al., 2006; Habib, 2012). Authors of extant research provide identification of areas and seminal 

papers based mainly on their judgment. This, however, assumes that the preselection of the papers 

is drawn from a uniform population. This is obviously not the case as both the paper and journal 

affect the visibility of research. One might reasonably expect that, in any given population, papers 

have different impacts on general knowledge. The importance of these impacts, however, is 

unknown. This leads to the testing hypothesis: 

 

Hypothesis (null): Papers in the NAS fees literature identified as important are homogenous (i.e., 

share similar characteristics). 

The subsequent analysis starts with the issue of identifying the important papers. The outcome of 

this selection process is a subset of papers that might be considered important, which can be used 

to focus a narrative review of the literature.  

3. Empirical methodology  

The background methodological issue addressed within this study is whether there is a way to 

reduce the large volume of literature on NAS fees (main sample) into a smaller subset of important 

papers. Suppose one aims to provide analysis for 300 papers in a given set of literature: a complete 

descriptive analysis is obviously unfeasible. To sort this issue out this paper applies a quantitative 

method. Specifically, a citation count regression on the papers’ metadata. Like meta-analysis, the 

quantitative method applied in this paper can enhance a traditional literature review. However, 

instead of calculating the overall effect of all studies in a given literature, this method identifies a 

select number of important papers for researchers to consider when performing narrative literature 

reviews. 

The term “metadata” denotes the data (information) that provides information about the paper like 

title, keywords, abstract, authors, year of publication, etc. The regression based on metadata allows 

identification of non-typical observations (papers). The information on a class of non-typical 

observations is used to reduce the initial population of papers into a smaller subset that 

 

1 The cut-off date was the year of the latest paper cited in the review. 
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incorporates the basic original characteristics of the population (or main sample) and allows for a 

subsequent, more-focused descriptive synthesis.  

An analysis of the properties of the OLS regression model offers two ways to identify non-typical 

observations. The first way is through the outliers; the second is through the identification of 

influential (leverage) points. The observations (papers) with a high error term represent outliers, 

while influential observations (papers) are defined as those where a small change to the value of 

the variable significantly influences the parameters’ estimations. 

The difference between outliers and influential observations is that a small change in a 

characteristic of an outlier does not significantly impact estimation, while for influential 

observations it does. Consequently, the influential points are attributed to important papers, and 

the outlier points are not. The proposed methodology is based solely on the metadata of papers, 

thus, it is context independent.  

More specifically, to identify the important papers, the regression model for total citation and total 

citation per year was constructed based upon the papers’ metadata. The following equation shows 

the general form of the model: 

          (1) 

Where  

C – Citation count (weighted or not) — dependent variable.  

𝛽 – Vector of parameters. 

CV – Matrix of control variables as shown in Table 1. 

ε – Error term. 

Identification of the important papers follows the below procedure: 

Let us consider a regression model:  

y= xβ+u           (2) 

Then the OLS residuals are: 

�̂�= y - xβ̂ = y- X(XTX)-1XTy         (3) 

Let H denote the hat matrix as follows: 

H = X(XTX)-1XT          (4) 

The diagonal values hii of the hat matrix H where:  

hii = hi (i=1,2...n)          (5) 

The effect of the i-observation on the β can be measured as the difference between β and βi where 

βi is computed without observation i and X(i) does not include observation i. Thus, the difference 

between β and βi depends on hi 

hi = X(i)(X
TX)-1XT

(i)          (6) 
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If ei is a vector of n size, where ith element is equal to 1 and 0 else then by applying (6) and relation 

eT
iX = X(i) the hi is equivalent to: 

hi = eT
iHei = ║Hei║

2          (7) 

The square of the length assures that hi ≥0, while the length of the vector Hei cannot exceed 1 thus 

0 ≤ ℎ𝑖 ≤ 1, for details refer to Davidson and Mackinnon (1993, pp. 32-33). Finally, if �̂�𝑖 is the ith 

element of the residuals vector the difference between β and βi is expressed as follows: 

𝛽𝑖 = 𝛽 − (
1

1−ℎ𝑖
) (𝑋𝑇𝑋)−1𝑋𝑖

𝑇�̂�𝑖        (8) 

The hi then represents the influence (high leverage) while �̂�𝑖 can be associated with outliers. An 

observation can be influential, but because of the small �̂�𝑖  it does not impact significantly the 

model estimation. A test on hi allows isolation of the important observation from others.  

Where X is the matrix of independent variables of the model, and i-observation impact on the 

parameter estimation is normalized within 0 ≤ ℎ𝑖 ≤ 1, the test statistic is 

ℎ∗ =
2∗(𝑘−1)

𝑛
           (9) 

where n = number of observations and k = number of estimated parameters (Greene, 2012, pp. 

141). Then any observation with hi > h* is identified as an important paper. The identification is 

not based on residuals. Methods like DFFITS, Cook’s distance (D) or DFBETAS combine both 

leverage and residuals, therefore they were not applied.  

Table 1. Definition of variables and expected sign of parameters 

Variable name Definition Expected sign 

PublicationYears Number of years since publication year (in years) + 

BigSample Binary variable = 1 for a sample larger than 1,000 items; 0 for a 

sample smaller than 1,000 items 
+ 

Method Binary variable = 1 for regression; 0 for other methods ? 

Anglo-Saxon Binary variable = 1 if the market discussed was one of the following: 

the US, Australia, Singapore, Canada, the UK, or New Zealand; 0 for 

other countries and regions 

Tested variable 

US Binary variable = 1 for the US; 0 for other countries and regions Tested variable 

TimeSpan Number of years for the time span of the sample drawn  + 

Sample Size of the sample in total units taken into consideration + 

BusinessSupport Binary variable = 1 for research supported by the business; 0 for the 

remaining 
? 

TC Total citation as per WoS at the date of the sampling Dependent 

TC/Year Total citation divided by number of years since publication, for 

numbers of years since publication equal to 0 - total citation 
Dependent 

 

Source: own calculations. 
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The number of citations is commonly used to assess the impact of research in the scientific 

community. However, this variable is time dependent: the longer the time from the publication 

date to the date of the research, the more likely it is for a greater number of citations to have arisen 

for a given period (Bornmann and Williams, 2013). To control this phenomenon there are two sets 

of models estimated: one with a citation count (Panel A in Table 4), and one with the time-inflated 

citation counts (Panel B in Table 4). The number of citations is then controlled for the number of 

years since publication.  

The quality of results differs among papers due to the size of the samples (Willis et al., 2011). 

Larger sample sizes are important for a paper to obtain more citations (Kulkarni et al., 2007). The 

Sample variable accounts for that effect. The large sample models are usually less biased and more 

efficient compared to those with relatively small samples. Some estimators are only asymptotically 

efficient. The sample size depends on the number of parameters and type of estimation method, 

with this paper 1,000 observations (BigSample variable) have been applied as a rule of thumb 

(compare e.g. Stanisz, 2007, pp. 226; Staszkiewicz 2018).  

To distinguish the class of methods, the entire population is divided between regression and other 

types of methodologies. The studies designed with stronger methodological safeguards against 

bias are recognized as providing higher quality evidence in the literature (Willis et al., 2011). 

Parameter testing is considered a proxy for quantitative research in contrast to other qualitative 

research. Older papers may receive more citations than recently published papers (Bornmann and 

Williams, 2013; Ruano-Ravina and Alvarez-Dardet, 2012). The TimeSpan variable controls the 

dynamic of the sampled papers, generally, the cross-sectional analysis gives a time point picture, 

while panel and time series analysis accounts for dynamics as well.  

Another control variable (BusinessSupport) is the way the research was financed. Studies that have 

received higher levels of funding may receive more citations than non-funded papers (Amara et 

al., 2015). In the case of commercial financing, the research might tend to fulfill the goals of funds 

providers (Farshad et al., 2013), thus it is separately controlled.  

Prior studies show that authors that studied in different countries might have different citation 

counts (Lee et al., 2010; Miettunen and Nieminen, 2003; Willis et al., 2011). This study separately 

controls the Anglo-Saxon or US based research, mainly because of the market size and global 

impact.  

Selection of the independent variables on time and geographical distribution is presented in Tables 

1 and 2, and broadly follows prior research (Oneodera and Yoshikane, 2015), while the variables 

Method, Sample and BigSample are field-oriented. 

Other variables, used in prior studies were excluded from the model, namely journal impact factor, 

number of references and author reputation. The impact factor is a consequence of citations and is 

often considered a cause of citations (Tahamtan et al., 2016, pp. 1196), thus their correlation is 

spurious (Bornmann and Leydesdorff, 2017). The number of references in a paper might indicate 

the author’s knowledge of the subject thus attract greater attention. Some studies confirm the 

positive relation between a number of cited sources and citation counts (e.g. Gargouri et al., 2010; 

Haslam and Koval, 2010) while others do not (Zhou and Glӓnzel, 2011). In some studies, the 

academic position, productivity and visibility of an author contribute to a greater number of 

citations (Bjarnason and Sigfusdottir, 2002). Although other studies show that author’s reputation 

does not influence citation counts (e.g. Jabbour et al., 2013). There is an unclear relationship 
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between the important papers and influential authors. Do influential authors make important 

papers? This will be of interest for future studies.  

In-depth discussion on the development of info-metrics is presented in prior research studies (For 

example: Cimenler et al., 2014; Eysenbach, 2006; Jannot et al., 2013; Milat et al., 2015; Oneodera 

and Yoshikane, 2015; Thelwall and Wilson, 2014; Winnik et al., 2012; Zucker et al., 1998). 

The calculation for this paper was performed using the application Gretl (Cottrell and Luchett, 

2012). 

4. Dataset 

The sampling strategy was based on a keyword search of the abstract database. The main sample 

was drawn from The Clarivate Analytics (formerly: The Thomson Reuters) WoS Core Collection. 

Table 2 presents the main sample.  

The WoS was searched with keywords related firstly to “audit” and secondly to “non-audit fee,” 

“audit remuneration,” “non-audit services,” and “NAS” for the search period 1945 to 2015 (July), 

resulting in a sample of 68 papers. 2  Sampling was limited to one database to avoid double 

inclusion of papers with different metadata and differences in citation methodology. Different 

citation sources lead to a different number of citations. For example, Google Scholar assigns 

citations faster than WoS (Elleby and Ingwersen, 2010). In addition, the WoS Core Collection 

includes only high-quality indexed journals. 

It is usually the high-quality journals that report new findings, while later studies with less novel 

and more repetitive results are often assigned to lower-level journals, thus inclusion in more papers 

(in quantity terms) does not necessarily have an impact on the important paper subset. An enhanced 

discussion on the impact of low- and high-quality papers was presented by Hay et al. (2006). 

The size of the sample is relatively small. It allows for the reconciliation of the originality of the 

important papers subsample results over the main sample.  

5. Results and discussion 

The table below shows the breakdown of the number of papers in the sample against the various 

markets (geographic regions). 

  

 

2 Two papers were subsequently retracted and were thus excluded from the discussion of the results.  
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Table 2. Structure of main sample 

Papers Market References 

31 US 

(Ashbaugh, 2004; Ashbaugh et al., 2003; Beaulieu and Reinstein, 2010; Bell 

et al., 2015; Brown et al., 2009; Callaghan et al., 2009; Chaney and Philipich, 

2002; Chung and Kallapur, 2003; Davis et al., 1993; DeFond et al., 2002; 

Gaver and Paterson, 2014; Gaynor et al., 2006; Ghosh et al., 2009; Gleason 

and Mills, 2011; Iyengar and Zampelli, 2008; Kinney et al., 2004; Koh et al., 

2013; Lai and Krishnan, 2009; Larcker and Richardson, 2004; Lim and Tan, 

2008; Liu and Chan, 2012; Mironiuc et al., 2013; Mironiuc and Robu, 2012; 

Mishra et al., 2005; Mitra and Hossain, 2007; Parkash and Venable, 1993; 

Paterson and Valencia, 2011; Said Kamal and Grinaker, 1980; Scheiner and 

Kiger, 1982; Whisenant et al., 2003; Wu, 2006) 

7 UK 
(Basioudis et al., 2008; Clatworthy et al., 2008; Dedman et al., 2013; Holland 

and Lane, 2012; Peel, 2013; Peel and Clatworthy, 2001; Zaman et al., 2011) 

7 Unallocated 

(Arruñada, 1999; Gigler and Penno, 1995; Habib, 2012; Hay et al., 2006; 

Kornish and Levine, 2004; Monterrey Mayoral and Sanchez-Segura, 2007; 

Sikka, 2009) 

5 Australia 
(Bugeja, 2005; Carson et al., 2014; Craswell et al., 2002; Ferguson et al., 

2014; Ruddock et al., 2006) 

4 New Zealand 
(Cahan et al., 2008; Griffin et al., 2009; Hay et al., 2006; Knechel et al., 

2012) 

4 Spain 
(De Fuentes Barberá et al., 2009; Ibáñez and Pechuán, 2011; Serrano Madrid 

et al., 2013; Willoughby et al., 2012) 

3 Germany 
(Dobler and Fichtl, 2013; Quick and Warming-Rasmussen, 2015; Ratzinger-

Sakel, 2013) 

2 Brazil (Bortolon et al., 2013; Hallak and da Silva, 2012) 

2 Taiwan (Chen, 2012; Chin et al., 2007) 

2 US/Australia (Francis, 2006; Francis and Pollard, 1979) 

1 Sweden (Svanström, 2013) 

Source: own presentation. 

These simple statistics illustrate the dominance of studies that focus of the Anglo-Saxon markets, 

mainly the US, the UK and Australia. The unallocated papers represent a group of research too 

general to be attributable to any single market.  

Table 3 presents descriptive statistics of the model variables defined in Table 1. 
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Table 3. Descriptive statistics of variables 

Variable Mean Median Min Max Std. Dev. Kurtosis 

PublicationYears 8.18 6.50 0.00 36.00 7.60 4.43 

BigSample 0.26 0.00 0.00 1.00 0.44 -0.86 

Method 0.68 1.00 0.00 1.00 0.47 -1.43 

Anglo-Saxon 0.68 1.00 0.00 1.00 0.47 -1.43 

US 0.44 0.00 0.00 1.00 0.50 -1.94 

TimeSpan 3.75 1.00 0.00 40.00 7.53 14.69 

Sample 1758.11 381.50 0.00 51755.00 6300.1 57.09 

BusinessSupport 0.04 0.00 0.00 1.00 0.21 17.71 

TC 22.78 3.00 0.00 227.00 46.30 7.09 

TC/Year 2.24 0.50 0.00 18.92 3.97 5.50 

 

Source: own calculations. 

The data has been gathered with the cut-off year of 2015, thus the publication at cut-off date 

resulted in the value of zero for the PublicationYears variable. The value zero for TimeSpan and 

Sample indicates a lack of sampling, due to the nature of the underlining method.  

The descriptive statistics indicates possible heteroscedasticity for the cross-section models. The 

working models are estimated with the application of OLS, while robustness discusses the 

heteroscedasticity correction effect. 

An analytical form of the model M1 is presented below: 

𝑇𝐶 =  𝛽0 + 𝛽1𝑃𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑌𝑒𝑎𝑟𝑠 + 𝛽2𝐵𝑖𝑔𝑆𝑎𝑚𝑝𝑙𝑒 + 𝛽3𝑀𝑒𝑡ℎ𝑜𝑑 + 𝛽4𝐴𝑛𝑔𝑙𝑜𝑆𝑎𝑥𝑜𝑛 +

𝛽5𝑇𝑖𝑚𝑒𝑆𝑝𝑎𝑛 + 𝛽6𝑆𝑎𝑚𝑝𝑙𝑒 + 𝛽7𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠𝑆𝑢𝑝𝑝𝑜𝑟𝑡 + 𝛽8𝑈𝑆 + 𝜀    (4) 

Model M2 skips the US variable. Models M3 and M4 have the same independent variable 

specification as M1 and M2, whereas the independent variable is total citation per year (TC/Year). 

Estimation of parameters uses OLS for the total citation — panel A, and total citation per year — 

panel B, both are shown in Table 6. 

Table 4. Parameters estimation for total citation (Panel A) and total citation per year (Panel B) 

with US individual effect models M1 and without models M2  
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 OLS estimation 

 Panel A               Panel B 

Variable TC TC/Year 

 M1 M2 M3 M4 

const -11.26 -12.49 -0.326 -0.412 

 (7.58) (8.15) (1.14) (1.15) 

PublicationYears 1.442* 1.717** 0.0910 0.110* 

 (0.728) (0.780) (0.0628) (0.0618) 

BigSample 40.89** 42.24** 3.48** 3.57** 

 (17.11) (17.87) (1.15) (1.15) 

Method 6.566 5.182 0.357 0.260 

 (8.504) (8.939) (1.08) (1.08) 

Anglo-Saxon -8.639 5.805 -0.605 0.403 

 (9.29) (9.02) (1.27) (1.06) 

TimeSpan 0.9203 0.8584 0.0981 0.09381 

 (0.7642) (0.7122) (0.0624) (0.06284) 

Sample -0.00095** -0.00079** -6.21e-05 -5.12e-05 

 (0.0004236) (0.0003629) (7.70e-05) (7.72e-05) 

BusinessSupport 8.230 17.75 1.577 2.242 

 

(19.54) (16.46) (2.265) (2.232) 

US 24.20** NA 1.69 NA 

 (11.62) NA (1.21) NA 

n 68 68 68 68 
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Adj. R2 0.1776 0.1488 0.1382     0.1243 

lnL -345.8 -347.5 -180.3     -181.4            

Estimation errors appear in brackets 

*Significant at the 10% level,**Significant at the 5% level 

Source: own calculations. 

 

Based on the model and the influential observation identification procedure, the papers shown in 

Table 5 were identified as important observations (hi > h*). 

 

Table 5. The important papers (hi>h*) chronological list sorted by publication year 

Year TC TC/Year Author Title Journal 

1979 1 0.2 Francis, J.R. 

Pollard, B. 
An investigation of non-audit fees in 

Australia 
Abacus — A Journal of 

Accounting, Finance and 

Business Studies 

2004 108 9.8 Larcker, D.F.  

Richardson, S.A. 
Fees paid to audit firms, accrual 

choices, and corporate governance 
Journal of Accounting 

Research 

2006 23 2.5 Francis, J.R. Are auditors compromised by NAS? 

Assessing the evidence 
Contemporary Accounting 

Research 

2006 14 1.5 Gaynor, L.M. 

McDaniel, L.S. Neal, 

T.L. 

The effects of joint provision and 

disclosure of NAS on audit 

committee members' decisions and 

investors' preferences 

Accounting Review 

2009 12 2 Ghosh, A.  Kallapur, 

S.  

Moon, D. 

Audit and non-audit fees and capital 

market perceptions of auditor 

independence 

Journal of Accounting and 

Public Policy 

2011 10 2.5 Gleason, C.A.  

Mills, L.F. 
Do auditor-provided tax services 

improve the estimate of tax 

reserves? 

Contemporary Accounting 

Research 

2012 3 1 Habib, A. Non-audit service fees and financial 

reporting quality: A meta-analysis 
Abacus — A Journal of 

Accounting, Finance and 

Business Studies 

Source: own presentation. 
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Several observations can be drawn from the characteristics of the important papers: 

a) they were published between 1979 (Francis and Pollard, 1979) and 2012 (Habib, 2012);  

b) authors applied different study designs, from synthesis and experiment, to analysis of 

historic econometrics;  

c) there is a mix between data sample sizes, from 51,755 quarterly observations in the case 

of Ghosh et al. (2009), to relatively small sample sizes in the case of Gleason and Mills 

(2011) (497 firm-year observations);  

d) the majority of papers, with the exception of Habib (2012) (global synthesis) and Francis 

and Pollard (1979) (US discussion based on the Australian dataset) focused on the US 

market. 

From a methodological point of view, the papers are different. Gleason and Mills (2011) applied 

OLS regression, while Larcker and Richardson (2004) examined abnormal accrual with the 

application of the latent class mixture model. Ghosh et al. (2009) applied panel regression, and 

Gaynor et al. (2006) analyzed their experiment with the application of logistic regression. Even 

within the synthesis papers the methodologies are different; Francis (2006) used a descriptive 

review of the literature, while Habib (2012) used meta-analysis.  

Some papers were written by individuals (syntheses from Francis, 2006 and Habib, 2012) and 

others by research teams. Only one author wrote more than one important paper (Francis). Two 

authors of important papers were authors or co-authors of more than one paper, namely Francis 

with Pollard (1979) and Kallapur with Chung (2003). Seven out of twelve authors of important 

papers were affiliated with US institutions. The remaining five were affiliated in India (Kallapur), 

South Korea (Moon), New Zealand (Habib), and Australia (Francis and Pollard).  

The important papers are not significantly different in terms of average total citations and total 

citations per year as against the other papers, as shown in Table 6. 

Table 6. Comparison of the average total citations and total citations per year in important papers 

and others papers in the sample 

Group 0: Non-important papers 

Group 1: Important papers 

TC = total citations 

TC/Year = total citations per year 

Variable Mean t-value df p Valid N Std. Dev. F-ratio p 

1 0 1 0 1 0 Variances 

TC 24.43 22.6 0.10   66.0  0.92 7.00 61.00  37.5 47.5 1.60 0.58 

TC/Year 2.78 2.18 0.37 66.0 0.71 7.00 61.00 3.23 4.06 1.58 0.59 

Source: own calculations.
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Two pairs of important papers were published in one journal, namely in Contemporary 

Accounting Research (Francis, 2006; Gleason and Mills, 2011) and in Abacus — A Journal of 

Accounting, Finance and Business Studies (Francis and Pollard, 1979; Habib, 2012). The 

remaining important papers were published in different journals: Journal of Accounting 

Research (Larcker and Richardson, 2004), The Accounting Review (Gaynor et al., 2006), 

Journal of Accounting and Public Policy (Ghosh et al., 2009), and Contemporary Accounting 

Research (Gleason and Mills, 2011). 

Some papers reference each other: Habib (2012) (Francis, 2006; Ghosh et al., 2009; Larcker 

and Richardson, 2004), Gleason and Mills (2011) (Francis, 2006; Larcker and Richardson, 

2004), Ghosh et al. (2009) (Larcker and Richardson, 2004; Gaynor et al., 2006). Francis’ papers 

do not cross-reference to any other important papers, likely due to their publication date. 

Some of the articles were written with the support of an institution, or the financial support of 

a professional consulting firm. Financial support from The Wharton School, and Ernst & Young 

LLP was provided for Larcker and Richardson’s (2004) research. The KPMG Audit Committee 

Institute aided in recruiting participants for Gaynor et al.’s (2006) experiment. A substantial 

part of Ghosh et al.’s (2009) paper was completed while Ghosh was visiting the US Securities 

and Exchange Commission as an Academic Fellow. Gaynor received financial support from 

the Ernst & Young Excellence in Accounting Education fund.  

Each of the important papers is different in terms of the methodology and proxy used. They are 

interconnected in terms of time flow, as the older papers benefit from the achievements of those 

that precede them. Each important paper is a new aspect in the literature in respect of all the 

other important papers, which corresponds to Winnik et al.’s (2012) research that suggested 

that the quality of a paper is a factor influencing its subsequent visibility. 

The important papers tended to be orthogonal to each other in terms of time, their interrelation, 

journal type, method and sample applied and contribution. The non-synthesis important papers 

received business or governmental support. 

The basic research method is econometrics. This finding supports Francis’s (2006) appeal for 

a diverse methodological approach. The qualitative research is less represented, which may 

support the indication from Power and Gendron (2015) that more qualitative research is needed. 

The central topic of discussion is the link between the quality of assurance and motivation 

factors. There is no universal proxy for auditor quality, auditor remuneration, or for the link 

between them. Each important paper is characterized by its novelty in respect of all others. Even 

if important papers do not differ in respect to the major market and average citation, the 

evidence supports the rejection of the hypothesis that the important papers are homogeneous.  

6. Robustness of results 

The above results are inherently main sample biased. The substantial concentration of English-

language papers is likely linked to the overall dominance of English across the field of 

economics and business research. In fact, it supports Poomkottayil et al.’s (2011) research that 

stated the “publication language substantially influences the citation frequency of a research 

paper. Researchers should publish their work in English to render them accessible to the 

international scientific community”. Thus, the fact that sampling from the dataset originated in 
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Anglo-American culture impacts the results. Therefore, the direct reconciliation of the US 

discussion to continental Europe should be done with caution as there are substantial differences 

between those economies, for example, in litigation risks. 

In addition, indexation of the keywords is subject to inconsistency in the allocation of the 

papers’ keywords over time. This is probably why the early papers fell outside of the main 

sample. For example, Francis (2006) referred to the perception effect on NAS listing research 

prior to sample cut-off as follows: 

“The earliest of these studies date from the 1960s, and they consistently find that a significant 

minority of the respondents view the provision of NAS as a potential threat to auditor 

independence (e.g., Schulte 1965; Hartley and Ross 1972; Titard 1971; Pany and Reckers 

1984; Eamscliffe Research & Communications 1999).” (Francis, 2006, pp. 750) 

The method does not assure that the most cited papers will be picked up in the subsample. In 

fact, the four most cited papers do not fall into the subsample (as the primary refer to 

independence, and they are covered by Francis). Rather, the method selects the above average 

cited papers, as more than 70% of important papers have both total cite counts and cite counts 

weighted with time above the respective averages. 

The method is time sensitive. The early papers, even with small citation counts (Francis and 

Pollard, 1979), tend to be recognized as important. As time progresses, across the sample, the 

method highlights the more general papers or syntheses (e.g. Habib, 2012).  

The developed method does not focus exclusively on the citation count to identify important 

papers. Gaynor et al., received 1.5 TC/Year and has the third lowest score in the subsample. 

The paper is, however, fourth in the sample applying the non-regression methodology.  

The selection of important papers was repeated with the population enhanced with the Korean 

abstract database. The additional papers (32 items) that met the selection criteria discussed 

earlier, and that were reported in the Clarivate Analytics (Thomson Reuters) KCI Korean 

Journal Database, were added to the main sample. The selection procedure for the important 

papers was replicated. The results3 obtained from this procedure confirmed the selection of the 

important papers4. All important papers identified were indicated as important papers in the 

revised sample. The inclusion or exclusion of two retracted papers did not impact the 

identification of important papers. The log transformation of dependent variables enhances the 

fit of the original count regression (adj. R2 - 26%), but not important paper identification. The 

application of the heteroscedasticity correction also did not affect the selection of important 

papers. 

A few syntheses provided a review of the general audit fee literature (e.g., Hay et al., 2006; Lin 

and Hwang, 2010) while others focused on NAS fees (Beattie and Fearnley, 2002; DeFond and 

Zhang, 2014; Francis, 2006; Habib, 2012; Choi, 2008; Pott et al., 2009; Schneider et al., 2006). 

 

3 Not reported in this paper. 
4
 The author is aware that several papers, which might be considered important, fall outside of the scope of the 

selection. This is due to the limits imposed over the important observation cut off. This methodology does not 

guarantee functional correctness, as that is virtually impossible. However, it can be calibrated with the relaxation 

or tightening of reference values of h*. 
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Table 7 shows the number of important papers cited in the above-mentioned syntheses and the 

area of potential contribution to prior reviews if the important paper was included. 

Table 7. The appearance of important papers in subsequent syntheses  

Author Date 

Important 

papers up to 

date* 

Important papers 

cited in 

review** 

Potential contribution***  

Beattie, V.  

Fearnley, S. 
2002 1 0 

Need for fee disclosure and 

qualitative data access (FP). 

Hay, D. 

Knechel, R.  

Li, V. 

2006 2 0 

Prior discussion (FP), local 

evidence of compromising 

independence (LR). 

Schneider, A. 

Church, B.K. 

Ely, K.M. 

2006 2 1 

 

Prior discussion (FP). 

Francis, J.R. 2006 2 0 

Prior discussion (FP), local 

evidence of compromising 

independence (LR). 

Jong-Hang Choi 2008 4 1 

Prior discussion and synthesis 

(FP), (F), market perception and 

governance (GMN). 

Pott, C. 

Mock, T.J. 

Watrin, C. 

2009 4 2 

Prior discussion and synthesis 

(FP), (F). 

Lin, J.W.  

Hwang, M.I. 
2010 5 2 

Prior discussion (FP), 

perception and governance 

(GMN), tax dimension (GM) 

Habib, A. 2012 6 3 

(FP), (GMN), (GM) outside the 

method applied by the author.  

DeFond M. 

Zhang J. 
2014 7 3 

Prior discussion (FP), (H) 

perception and governance 

(GMN), tax dimension (GM). 

(FP) - Francis, J.R. and Pollard, B.; (LR) - Larcker, D.F. and Richardson, S.A.; (F) Francis, J.R.; (GMN) - 

Gaynor, L.M. et al.; (GKM) - Ghosh, A. (Al), Kallapur, S. and Moon, D.; (GM) - Gleason, C. A. and Mills, 

L.F.; (H) - Habib, A. 

*Number of important papers published before the year of the synthesis publication.  

**Number of important papers cited in a synthesis publication. 

*** Potential contribution to the review if the important paper was included. 

Source: own presentation. 
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Besides the first (Francis and Pollard, 1979) and the last (Habib, 2012), all remaining papers 

identified as important in table 5, were cited at least once in a subsequent synthesis. 

7. Conclusions 

This paper aimed to develop a method for important paper identification and to address the 

characteristics of important papers in NAS fees literature.  

The evidence gathered supports the conclusion that the literature on NAS fees is strongly 

concentrated on the US market. The important papers have different characteristics in many 

dimensions. The statistical reduction of the main sample into a small subsample is robust. The 

method is applicable both for the initial pre-selection of the papers for the synthesis, as well as, 

for verification of completeness for completed syntheses. Although the statistical method does 

not guarantee that all important papers have been identified, it might serve as a compass for the 

synthesis.   

This research has both practical and theoretical implications. The proposed new method for 

dimension reduction is topic independent, and, thus, is applicable across different studies’ 

designs.  
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